Functional cloning and predictive structural modeling of a novel esterase from Bacillus subtilis strain, RRL 1789.
We have recently reported the purification and characterization of a novel esterase from the Bacillus subtilis strain. In the present study we report the genomic DNA cloning and predictive structural modeling of this novel esterase. Tributyrin- and Rhodamine B-based functional screen of a Bacillus subtilis genomic library led to the identification of a potential lipolytic gene. DNA sequence analysis of the cloned gene showed that it encodes a protein of 489 amino acid residues. Sequence homology search and multiple sequence alignment showed that the protein was highly homologous to known esterases. Secondary structure-driven multiple sequence alignment with the homologous esterase of known three-dimensional structures was performed and a 3D structure model of this enzyme was constructed. Based on the topological organization of the secondary structures, this protein belongs to the alpha/beta hydrolase superfamily. Moreover, the presence of serine in the context of amino acid sequence G/A-X-S-X-G (with X an arbitrary amino acid residue) in the protein indicates that it belong to the class of serine hydrolases of this superfamily.